Differential Equations — 2020 A2
1. Nov/2020/Paper_9709/31/No.8

The coordinates (x, y) of a general point of a curve satisfy the differential equation
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for x > 0. Itis given that y = 1 whenx = 1.

Solve the differential equation, obtaining an expression for y in terms of x.
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The variables x and 7 satisfy the differential equation

dx
e = cos? 2x,
dr

forr = 0. Itis given that x = 0 when 7= 0.

(a) Solve the differential equation and obtain an expression for x in terms of 7.

(b) State what happens to the value of x when 7 tends to infinity.
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CosX
Let f(x) = ——.
et £(x) | +sinx
(a) Show that f’(x) < 0 for all x in the interval —%n <X < %n. [4]
in
(b) Find L f(x)dx. Give your answer in a simplified exact form. [4]
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A certain curve is such that its gradient at a point (x, y) is proportional to —\/_ The curve passes
xyx

through the points with coordinates (1, 1) and (4, e).

(a) By setting up and solving a differential equation, find the equation of the curve, expressing y in
terms of x. [8]

(b) Describe what happens to y as x tends to infinity. [1]
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The variables x and y satisty the differential equation

dy y—1
dy ~ (x+ D)(x+3)

Itis given that y = 2 when x = 0.

Solve the differential equation, obtaining an expression for y in terms of x. [9]
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A

A tank containing water is in the form of a hemisphere. The axis is vertical, the lowest point is A and
the radius is r, as shown in the diagram. The depth of water at time 7 is /1. At time 7 = O the tank is
full and the depth of the water is r. At this instant a tap at A is opened and water begins to flow out at
a rate proportional to v/. The tank becomes empty at time 7 = 14.

The volume of water in the tank is V when the depth is 4. It is gwe:E Q %rhz

(a) Show that /2 and r satisfy a differential equation of the forni?,
dh B

5__%%—;1%’0

where B is a positive constant. [4]

(b) Solve the differenti
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n and obtain an expression for 7 in terms of s and r. [8]
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The variables x and y satisfy the differential equation

dy 1+4y?

dx e*

Itis given that y =0 whenx = 1.

(a) Solve the differential equation, obtaining an expression for y in terms of x.

(b) State what happens to the value of y as x tends to infinity.

Q""‘Q’b

(7]

(1]



